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“Oooh, why don’t you use Wingdings? That’s 
cool!” 

“Look at that! It’s glopping! Let’s make it glop 
all over!” 

These 5 -year-old children are using new 
vocabulary to describe font styles in Simple Text 
and to illustrate their pictures using the paint 
tool in Kid Pix (Broderbund). They are mentor- 
ing each other on the use of those programs and 
giving ongoing evaluative feedback as to the 
quality of their creation. 

The phrase “Do you know where your child 
is?” takes on a whole new meaning in today’s 
generation. Our children can be at home, yet be 
anywhere on the Internet, playing games in real 
time with other students across continents. 
They can be immersed in a simulation and be 
trudging through the Old Frontier or battling 
soldiers on the beaches at Normandy. This gen- 
eration of students, now referred to as “digital 
natives” in the computer industry, is different 


from their “digital immigrant” parents. Dgital 
natives we re born into a world where personal 
computers are used as everyday tools. Their 
immigrant parents acquired computer literacy 
similar to learning a second language. Dgital 
natives are computer savvy and they are every- 
where on the computer. 

Thus, technology is playing an important 
role in the lives of our children. How can we 
channel their curiosity and use technology to 
help them grow intellectually, socially, and emo- 
tionally? How do we integrate technology into 
our instruction to go beyond consumers and 
gaming to using technology as tools for creative 
production? 

In this article, we share examples of how we 
have integrated technology into the curriculum. 
We demonstrate how the impact of technology 
has personalized and differentiated instruction, 
and we provide some suggestions for others and 
conclude with possibilities for the future. 
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Research 

Clements and Sarama (2003), in 
their summary of the research about 
technology for young children, discuss 
the value of computers in five areas: 
social and emotional development, 
cognitive development and learning, 
creativity, language and reading, and 
mathematics. In the social and emo- 
tional domain, they maintain that 
research and practice indicate that 

computers can serve as cata- 
lysts for positive social inter- 
action and emotional grcwth. 

. . . Computers can facilitate 
both social and cognitive 
interactions — each to the 
benefit of the other. Cood 
software encourages children 
to talk about their work as 
well as engage in more 
advanced cognitive types of 
play than they do in other 
centers, (pp. 34-35) 

A: cording to Clements and 
Sarama (2003), “Whether used to 
read or write; to acquire knowledge 
and insight into science, mathemat- 
ics, and other areas; to express oneself; 
or to learn content in a new medium, 
computers can support the expression 
and development of creativity” (p. 
35). These leseardiers found that 
preschoolers’ spoken words per 
minute were twice as high at the com- 
puter than at any other activity, 
including play dough, blocks, art, or 
games. According to Siegle (2003), 
“Some of the best programs begin 
with a blank screen upon which stu- 
dents can apply their creative imagi- 
nation and talents” (p. 17). 

Siegle (2005) reported several 
research studies that described benefits 
of using technology. According to 
Schunk (2000), as cited in Segle 


(2005), “When technology is used 
effectively, it creates an active interac- 
tion between learner and content. The 
complexity of these interactions 
increases with the level of student tal- 
ent” (p. 18). Jonassen, Peck, and 
Wilson (1999) noted that students 
who use technology for creative pro- 
duction “engage in much more mean- 
ingful learning” than those who are 
“receivffs from instructional-technolo- 
gies” (p. 18). Jonassen et al. made a 
distinction between using technology 
to teach and using technology for crit- 
ical thinking. When computers are 
used to teach, students use recall and 
memorization. However, when com- 
puters are used as “Mindtools,” stu- 
dents must “conceptualize, organize, 
and solve problems” Qonassen et al., p. 
152). When students use Mindtools, 
they “function as designers — analyzing 
phenomena in the world, accessing 
information, interpreting and organiz- 
ing their personal knowledge, and rep- 
resenting what they know to others” 
(p. 153). Thus, when used appropri- 
ately, technology has the potential to 
make a substantial positive contribu- 
tion to young children’s learning. This 
higher order thinking is particularly 
useful to challenge gifted smdents. 

University 
Primary School 

For the last 3 years, we have been 
exploring, inventing, and experiment- 
ing with ways to use technology to 
engage young children in creativeand 
critical thinking. Technology has 
exploded in our classrooms, and stu- 
dents have not been the only benefac- 
tors. Technology has significantly 
impacted our teaching, as well. It has 
also influenced our communication 
with parents and enriched the ways we 
viewour total school environment. To 
understand the broad context in 


which we use technology, it is impor- 
tant to gain a glimpse of our pro gram. 

University Primary School (UPS) 
is an early childhood (ages 3-6) gifted 
program affiliated with the 
Department of Special Education at 
the University of Illinois. Although 
the children are not tested before 
entering the program, parents are 
required to visit to determine if the 
learning environment is a good match 
for their child. At University Primary 
School, the curriculum incorporates 
the Project Approach (Katz & Chard, 
2000), which consists of three phases 
that guide students through inquiry. 
Similar to Type III Enrichment 
(RenzuIIi, 1977), students pursue in- 
depth answers to their own questions 
using firsthand field experiences. 

In Phase 1, teachers ascertain 
what children already know about a 
particular topic. Students share their 
experiences and represent their 
understandings in many ways. By the 
end of Phase 1, students have dis- 
cussed similarities and differences in 
their experiences and have articulated 
questions about the topic. 

In Phase 2, students have oppor- 
tunities to pursue their own ques- 
tions, mostly through firsthand 
experiences. They collect data by 
observing, experimenting, surveying, 
interviewing, and going on field stud- 
ies. Many examples of this data col- 
lection are given on the UPS Web site 
(http: / /www. ed.uiuc. edu/ ups) . 

In Phase 3, students design ways 
to share their findings with appropri- 
ate audiences. This approach encour- 
ages long-term inquiry and enhances 
the understanding students gain from 
in-depth studies. It increases opport u- 
nities for students to pursue questions 
of their own interests and gives them 
multiple perspectives to evaluate criti- 
cally what they are learning. When 
students engage in project insestiga- 
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dons, they become researdiers and 
follow standard methods of inquiry. 
Technology is particularly useful 
within the structure of our environ- 
ment and curricular ffamew o rk 

Teachers work with individuals or 
small groups of children to facilitate 
their project investigations, to give 
additional practice or challenges in 
content areas, or to provide firsthand 
or secondary resources to help chil- 
dren accomplish their own goals. In 
the K/1 classroom, there is also time 
for large- and small-group instruction 
in language arts and mathematics. A 
unique feature of the program is the 
hour-long project/activity time that 
allows students to move freely among 
their predetermined choices. 

Students' Everyday 
Use of Technology 

On any given day, a visitor might 
see 3- or 4-year-olds scanning their art- 


w oik to upload to their own Web 
pages, 5- or 6-year-olds creating 
PowerPoint presentations, peer men- 
tors teaching each other how to use 
Kidspiration, or students taking pic- 
tures of their own products with a dig- 
ital camera. In our classrooms, 
childrai turn to their peer mentors in 
times of need, rather than the teacher. 
The teacher might hear, “Where’s 
Sam? Where’s Sam? I need him to 
show me again how to print.” One 
might see Nicole, a first grader, com- 
posing a food riddle using Smple 
Text. She may print it and give it to a 
friend to guess what food she has 
described. Alice, a 5-year-old, may be 
taking digital pictures of the classroom 
in action as part of a photojournal she 
is creating with the teacher. The soft- 
ware iPhoto allows her to view her pic- 
tures, select her favorites, and write 
text under them for a storybook. 

During project/activity time, the 
scenarios below are typical. 


Kyle, a kindergartner, is on the 
computer showing friends how he 
made a food web using Kidspiration: 

Kyle: Hey, guys look. I put a cow 
picture in the middle of the 
web and a milk picture and 
then a cheese. 

Abby: Ooh! How did you get that 
blue background? 

Kyle: It’s easy. I’ll show you. 

Abby: Can I try? 

Kyle: Yeah. Just let me save and 
print first. 

At another computer station in a 
quiet corner, Carl, a kindeig 3 rt n e r, 
returns to his innovation of “The Old 
Lady Who Swallowed a Fly.” He 
worked several days on his story enti- 
tled “The Old Lady Who Swallowed a 
Bee.” Simple Text allowed him to 
express himself without the fine motor 
demands of letter formation. He prints 
his story and hurries to share his most 
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Table 1 

Ways Young Gifted Children 

Hay Use Technology in the Classroom 

Application 

Possible Software 

Word Processing 

Microsoft Word 

Simple Text 

E-mail 

Eudora 

Educational Games 

Gizmos and Gadgets 

Math Blaster 

Reader Rabbit 

Math Storm 

Treasure Cove 

Around the World in 80 Days 
Oregon Trail 

Creative Production 

PowerPoint 

Kid Pix 

Kidspiration 

Web pages 

Information Retrieval 

Netscape 

Internet Explorer 


recent draft with the teacher. “I’m 
almost done,” he says. “Tomorrow I’ll 
type in about the tiger.” 

The use of the term technology at 
UPS mostly means use of computers, 
digital photographs, and digital video- 
cameras (see Table I). Computers are 
tools that our students used every day, 
just as adults might use them. The 
most frequent use of the computers 
for the K/1 children is for word pro- 
cessing. Although the teachers’ com- 
puters have Microsoft Office on them, 
the children used Simple Text because 
it is on every machine. Other depart- 
ments on campus donated classroom 
computers to us when they upgraded 
their equipment, and we competed 
for grants to support our professional 
development and hardware. Although 
we have a limited budget for technol- 
ogy, we have developed a “technology 
rich environment.” Ap p rcximately 10 
to 12 machines in the K/1 classroom 
eliminate the need for competition to 
use them. 

We have a child-friendly attitude 
about using equipment. Students han- 
dle digital cameras and often have 
choices about whether or not they 
want to use technology with their indi- 
vidual or group projects. With this 
everyday use of technology, students 
gain valuable computer literacy skills 
such as how to open, save, quit, and 
print documents. They also learn how 
to e-mail, take digital photographs, 
scan their work samples, and do sim- 
ple word processing. The integration 
of technology into the total environ- 
ment allows them to become familiar 
with different software programs such 
as Simple Text, iPhoto, PowerPoint, 
Photoshop, and Kidpix. 

Integrating Technology Into 
Independent Studies and Literacy 

During project/ activity time, stu- 
dents with adult guidance and superv i- 


sion search the Internet to pursue 
answers to questions in their own 
interest areas. Students explore biogra- 
phies (e.g., Wyatt Earp), ways to make 
things (e.g., hand lotion, paper, per- 
fume), and other topics that are not 
easily studied through firsthand inve s- 
tigation (e.g., wild animals, the rain 
forest, the pyramids, ancient Greece). 
Sometimes, teachers find challenging 
enrichment activities in the content 
areas. In one instance, for an adtanced 
math student, the teacher presented a 
Web site (http://www.mathbrain.com) 
that gave several different levels for cal- 
culations. Web sites of museums are 
particularly helpful for teachers and 
students (e.g., http://www.msichicago. 
org). The Web sites we have intro- 
duced to children are too numerous to 
list here. However, we have book- 


marked those that are most useful to 
both teachers and students so that they 
can easily return to them. 

Technology strengthens literacy 
instruction. Students choose to write 
stories on the computer or by hand. 
Students enhance their writing 
because they are not concentrating on 
how to write the letters, but on the 
flow of ideas. Small-group literacy 
instruction includes activities related 
to project work. Students have 
authentic reasons to read, write, and 
share. They write memory stories, 
questions, reports, predictions, and 
findings. The editing process became 
easier because they do not have to 
erase physically, nor tear their papers 
to correct their mistakes. Also, cre- 
ative stories stay on the computer, 
allowing students to elaborate on 
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Figure 1- Representation 
of the baler using Kid Pix 


them in repeated ses- 
sions. Students also col- 
laborate on their writing. 

They print multiple 
copies of play scripts or 
joint reports so that all of 
the children involved can 
read them at once. 

Use of Technology to 
Support Project 
Investigations 

In Phase 1, students 
shared memories of their 
experiences related to a 
chosen topic. This often 
included stories typed 
using Simple Text, com- 
puter graphic drawings 
using Kidpix, and con- 
cept webs using 
Kidspiration. Teachers 
used PowerPoint or 
Inspiration to create 
topic webs, digital photographs to 
share memory experiences, and typed 
documentation of their shared experi- 
ences. 

In Phase 2, our students, armed 
with digital cameras and videocam- 
eras, ventured into the community to 
take photographs and videos to 
enhance their data collection. Digital 
videos helped students remember, 
reflect upon, and represent more 
accurately through drawings or con- 
structions what they saw or learned. 
When our students studied “Who 
Measures What in Our Neighbor- 
hood,” they discovered that scientists 
at the Water Survey used a coil 
machine to measure water. Often- 
times, students used Kid Pix to create 
representations of what they ob- 
served. Thus, examining the digital 
data, students expanded their oppor- 
tunities for critical and creative think- 
ing. Figure 1 shows a student’s Kid 
Pix drawing of a baler that she learned 


about on the same trip to the Water 
Survey. Experts presented advanced 
vocabulary and new concepts that 
could have been missed if students 
did not have additional opportunities 
to review them on video. 

In Phase 3 of the project investi- 
gation, students and teachers planned 
a sharing event. Technology maxi- 
mized the opportunities for students 
to highlight what they learned with 
others. For example, students incu- 
bated eggs and hatched chickens as 
part of their measurement project. 
Figure 2 shows a concept web using 
Kidspiration developed by a 6-year- 
old. The web demonstrated to the 
teacher that the student recalled 
many details about the incubation 
process. The student learned that 
chickens lay eggs; eggs take 21-22 
days to hatch; the eggs do not like to 
get bumped; and people can use eggs 
in many ways (cooking, eating, and 
raising chicks). The student noted 


that it is necessary to have both a 
rooster and a chicken to get eggs. The 
teacher inferred that the student 
understood the difference between 
fertilized and unfertilized eggs, but 
went back to further clarify what this 
student understood. This process of 
concept mapping allowed the teacher 
to revisit understandings and ask the 
child for clarification. Before the pro- 
ject, none of these kindergarten or 
first-grade students knew the length 
of incubation, the environment nec- 
essary for incubation, or the differ- 
ence between fertilized and unfer- 
tilized eggs. 

Students also created PowerPoint 
presentations to reflect upon their 
own learning experiences. Some stu- 
dents shared their presentations with 
their parents at a culminating open 
house. When students made visible 
what they learned, teachers had the 
opportunity to assess the students’ 
level of understanding and growth. 
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The technology explosion in our 
classrooms not only involved the chil- 
dren, but it greatly influenced and 
impacted our teaching. 

Impact on Teaching 

Based on our experiences, we 
found many advantages to using tech- 
nology in our early childhood class- 
rooms. We more readily accessed 
resources and information to facili- 
tate learning. We increased our use of 
tools for documenting students’ expe- 
riences, which enhanced the assess- 
ment and evaluation of student 
progress and individual portfolios. 
Technology also helped to make stu- 
dents’ learning and thinking more 
visible. 

Teachers Access Resources and 
Information to Facilitate Learning 

Teachers at UPS used 
computers to increase 
their own kncwledge 
about topics, as well as to 
search for resources for 
instructional activities to 
present to students. For 
example, one teacher 
wanted to find a picture 
of Winslow Homer’s art 
exemplar The School- 
house to demonstrate 
how artists represented 
buildings when the stu- 
dents studied “The 
Building Where Our 
School Is.” While inves- 
tigating the project enti- 
tled “What Moves 
Around Our School,” 
another teacher con- 
sulted a Web site to bet- 
ter understand a 
student’s question, “How 
do cars move?” In addi- 


tion to searching for art and science 
information, teachers browse the 
Internet for background information 
on the topics students are investigat- 
ing, as well as Web sites that may give 
them additional resources. 

Documenting Students' 
Experiences 

The importance of documenta- 
tion to the early childhood environ- 
ment is well articulated (Ffelm, 
Beneke, & Steinheimer, 1998, 2003; 
Helm & Katz, 2001; Katz & Chard, 
2000). Documentation enhances 
children’s learning by allowing them 
to revisit and elaborate upon their 
ideas and products. It also demon- 
strates to children how important 
their ideas are to teachers and other 
students. Documentation is an ongo- 
ing assessment process that reveals 
progress and misconceptions. It 


guides teachers’ planning and differ- 
entiation of instruction. Another pur- 
pose of documentation is to tell the 
story of project investigations. It 
allows parents to appreciate and par- 
ticipate in their children’s learning 
experiences. 

At UPS, we focus on documenta- 
tion for individual portfolios and for 
writing and disseminating the project 
narratives. Technology provides the 
tools for documenting students’ expe- 
riences and for collecting student 
products. For example, in their indi- 
vidual portfolios, we include digital 
photographs of block and LEGO 
constructions, scanned pictures of 
artwork, audiotapes of musical 
expressions, and transcripts of con- 
versations. 

Technology strengthens assess- 
ment and evaluation by allowing visu- 
alization and review of student 
products. Students use PowerPoint to 



Figure S. Use of Kidspiration to web ideas 
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reflect upon their learning (Wang, 
Kedem, & Hertzog, 2004). This activ- 
ity engages them in reflective, critical 
and evaluative thinking and allows 
them to share their perspectives of the 
project study with others. Teachers see 
representations of misconceptions and 
plan lessons to clarify, probe, and 
address understandings. For example, 
Donna reported in her PowerPoint 
presentation, “In the ceramics studio, 
they use a kiln and a hanger to mea- 
sure the pots.” The teachers realized 
that she had learned new words, but 
did not fully understand their mean- 
ing. In a group discussion following 
the field trip, the teacher asked other 
students about what they saw at the 
ceramics studio. The children reported 
that they saw the kiln and the hanger, 
but that the caliper tool measured the 
pots. Another student understood the 
magnitude of measurement in nearly 
every field of study, and he expressed 
this in his PowerPoint presentation 
(see Figured.) The PowerPoint presen- 
tations we re examples of products that 
facilitated day-to-day instructional 
decision making (see the student 
PowerPoint gallery at http://www.ed. 
uiuc.edu/ ups/ curriculum2002/ mea- 
sure/ pptgallery.shtml) . 

Teachers used word processing to 
type project narratives, observations, 
and anecdotal notes. They displayed 
digital photographs of students 
engaged in all phases of the project. 
Using software such as iPhoto, 
iMovie, or PowerPoint, teachers doc- 
umented field studies, visiting 
experts, or the process of creating rep- 
resentations to share with a wider 
audience (e.g., visitors to the class- 
room, families). Teachers wrote nar- 
ratives to keep records of projects, 
aligning project work with state goals 
and standards. These narratives can 
be accessed through the UPS home 
page (http://www.ed.uiuc.edu/ups). 


Enhancing Parent 
Involvement and 
Communication 

As the use of technology steadily 
increases in the early childhood class- 
rooms, parents have become more 
involved in the learning process. 
Parent volunteers play an integral role 
in the documentation of project 
activities, often typing students’ 
responses to webbing, questionnaires, 
or stories. 

Teachers use technology in a vari- 
ety of ways to enhance communica- 
tion with parents. Dissemination of 
children’s learning experiences in a 
timely manner has become possible. 
The following list describes some of 
the ways technology has been used to 
facilitate parent involvement. 

• Teachers made a slide show of the 
digital photographs that we re 
taken each day. The next morn- 
ing, parents viewed the slide show 
on the computer’s screen saver. 

• Students created Web pages that 
parents could view from their 
own home. 

• The annual art exhibition was 
burned on a CD for parents to 
purchase and take home so that 
they could revisit and appreciate 
the work of all of the children in 
the school. 

• Student plays were digitally 

recorded and transferred to 

iMovie. 

• Students created photojournals 
and PowerPoint presentations 
that teachers burned on CDs for 
parents. 

• Teachers e-mailed attachments of 
student-created PowerPoint pre- 
sentations to parents. 

We have also embraced parent 

participation in our technology 


explosion. Parents can help children 
be creative and productive at home in 
the following ways: 

1. Encourage children to use word- 
processing software to write sto- 
ries, letters, or thank-you notes. 

2. Type dictations of children’s sto- 
ries to accompany drawings. 

3. Scan children’s artwork to save 
(using minimal storage space). 

4. Take digital photographs of chil- 
dren’s creative products. 

5. Use iPhoto to make memory 
books. 

6. Search the Internet with their 
child to answer his or her 
research questions. 

7. Flelp children use graphic design 
programs such as Kidpix, 
PowerPoint, and Kidspiration to 
illustrate stories or make posters 
or drawings. 

The Future of Technology 
in Our Classrooms 

Because we as teachers and parents 
a re digital immigrants, our technology 
literacy is still emerging. It is difficult 
to keep pace with new advances. Our 
staff seeks new and innovative ways to 
use technology in our classrooms, and 
we would like to develop better sys- 
tems and routines for data manage- 
ment. Some of our ideas include: 

• electronic individual student 
portfolios; 

• computer files that house class- 
room photographs related to pro- 
ject narratives; 

• designated time and personnel to 
manage and organize digital 
photo files; and 

• use of parent volunteers in the 
classroom to create and print out 
thumbnail images of all of the 
digital photographs. 
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Swimming pools 



Swimming pools need 
to be measured from 
time to time because 
sometimes the 
outdoors gets so much 
rain that it overflows, 
and sometimes it 
flows so much it goes 
on the lifeguard chair. 


Mcasurini: tools 


1 thought that 
thermometers go up 
and down a single 
notch every day. I 
thought that when you 
balance a scale you 
need something 
heavier and lighter to 
balance. 



Rulers 


This is a ruler. 1 
thought there was 
eleven in the 
beginning to make a 
ruler, now I know you 
need 12 inches. 


Consiiiiction workers 



• I didn’t know that 
construction workers 
work with measuring. 
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I Ihought that 
measuring means how 
high you were, now i 
know it is also how 
heavy you are. 


.VltiiNurement is imporiant. 

You need to measure stuff almost all the 
time, every second, every minute, every 
hour, every day of your life. 


With accurate digital 
storage systems, we 
could create richer and 
more comprehensive 
individual portfolios 
and enhance the docu- 
mentation of class 
activities. 

The market for soft- 
ware for children is 
expanding rapidly. An 
ongoing goal is to keep 
up with new kid- 
friendly programs that 
engage students in crit- 
ical and creative think- 
ing. Creative pro- 
duction software, or 
“ Mindtools,” such as 
iPhoto, iMovie, or 
PowerPoint, may have 
more kid-friendly ver- 
sions in the future. We 
want to learn more 
about programs that 
assist with data man- 
agement. 

Not only are choices 
for software expanding, 
but the number and 
varieties of hardware 
are also exploding 
while prices continue 
to go down. We expect 
that we will soon be 
able to purchase at least 
one camera for chil- 
dren to use in each 
classroom, and we 
await the day that color 
printers reduce in cost 
to be affordable for 
classroom daily use. In 
addition, we have just 
begun to discover 
equipment that inter- 
faces with our comput- 
ers to bring exciting 
learning experiences to 
the children (e.g.. 


Digital Blue microscope). 

Although there are many advan- 
tages, using technology presents us 
with challenges as well. We have eval- 
uated classroom priorities and made 
choices about what is important for 
our students to learn and do. We 
questioned how much time should be 
devoted to technology skills and what 
goals would be best accomplished 
using technology. Managing digital 
data on the computer has been one of 
the most time-consuming tasks. 

Summary 

At University Primary School, 
the use of technology as Mindtools 
has been a particularly good match 
for channeling students’ creativity 
and critical thinking. Students use 
technology individually and collabo- 
ratively to produce reflections of their 
own learning and representations of 
their thinking. They enjoy becoming 
technology-literate. In addition, tech- 
nology has enhanced the differentia- 
tion of the curriculum by facilitating 
open-ended activities and creative 
production such as writing, drawing, 
photojournaling, bookmaking, and 
webbing. Technology has supported 
students in moving from concrete 
experiences to abstract concepts. Just 
like adults, 3- to 7-year-olds use tech- 
nology to research answers to their 
own questions and produce represen- 
tations of their findings. Our students 
have gone beyond gaming and con- 
suming. They have grown socially, 
emotionally, and cognitively as they 
used technology to create, collabo- 
rate, and problem solve in order to 
express their ideas. 

Guided by curriculum standards, 
teachers at UPS decide what their stu- 
dents should learn and choose from a 
variety of teaching strategies to help 
them reach their goals. Technology 
continued on page 65 
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continued from page 31 
applications are among the many 
tools offered to children for creative, 
meaningful, and challenging learning 
experiences. dST 
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